Synopsis There have been many attempts to realize Young double-slit interference with electrons, but most of them fail to meet the indispensable "single-particle" condition. It is shown that this condition is not satisfied by simply lowering the electron flux. We conclude that autoionization experiments are the only case where this requirement is fulfilled.
Young double-slit interference of single electrons, as nicely explained by Richard Feynman in 1963 [1] , might be truly considered as the most fundamental and beautiful demonstration of Modern Physics [2] . Most of the realizations of this experiment can be associated with two different trends of research. One of them relies on microscopic size gratings or biprisms [3] , while the other tries to mimic an atomic-size inteferometer with some of the partner particles of an ionization process [4, 5] . However, when it comes to revisit these experiments, it is found that most if not all of them fail to meet the indispensable "single-particle" condition [6] .
It is usually assumed that this requirement can be stated by showing that the electron flux is so low that it adds to the apparatus a stationary amount of charge that is smaller than that of a single electron. Then, the necessity of a single electron condition is postulated, on the basis that the detection process appears to be discrete. However, this argument is loaded with assumptions and theoretical presuppositions [7] and can not be fully conclusive.
A more suitable condition is given by the use of the second-order coherence factor g = P 2 / P 1 2 , where the angle brackets indicate ensemble averages, and P n is the probability of finding n electrons in the apparatus [8] . In general, due to the Cauchy-Schwartz inequality, this factor is larger than or equal to one, independently of how small P 1 might be. On the other hand, if there were only one electron, then P 2 would be strictly equal to zero and therefore, g = 0. Thus the factor g provides a clearcut condition to conclude where there are one (g = 0) or more electrons (g ≥ 1) in a given system.
We employ this argument to analyze different single-electrons interference experiments. We demonstrate that those that rely on a grating or biprism [3] do never achieve the single electron condition, no matter how faint the intensity of the electron beam is made. On the other hand, g ≈ (σ 0 /σ 1 )/(σ 1 /σ 2 ) for ionization experiments [4] , with σ n the cross section for the emission of n electrons. Since usually σ 0 /σ 1 > σ 1 /σ 2 [9] , the single-particle condition is not achieved in this set of experiments, either. Finally, we demonstrate that g 1 for the autoionization experiments [5] , being this the only case where the essential single-particle condition is fully satisfied.
